Interrogation of the rat mammary gland using intraductal impedance spectroscopy.
Extant technologies for the detection of breast cancer exploit changes in the morphology of the mammary ductal epithelial network and can involve ionizing radiation. Intraductal surveillance of mammary epithelium has the potential to allow for earlier detection based on changes in function of the epithelium. This study investigated the feasibility of using intraductal impedance spectroscopy (IIS) to assess changes in resistance in the mammary epithelium in a small group of female rats in resting, pregnant and ultimately lactating states. In resting rats, intraductal surveillance was able to detect only a single resistive capacitance (RC). In pregnant animals, a second RC became evident in the frequency range between 1 and 190 Hz. The real resistance of this low frequency RC increased when measurements were made after the animals had begun lactating. Equivalent circuit modeling revealed this increase to be a 1.7-fold change from pregnancy to lactation. A model of tight junction closure in the context of ductal expansion is proposed. These results suggest that physiologic measurements can be made in rodent mammary epithelium using this technique allowing for assessment of function in normal and disease states.